INTRODUCTION
============

All ceramic restorations, tooth-colored inlays, onlays, veneers and crowns based on silica content can be bonded to tooth substrate by adhesive resin cements.[@b1-dent05_p0478]--[@b5-dent05_p0478] Basically, two techniques can be used to achieve this purpose: the conventional technique based on etching and rinse protocol, and the self-etching technique.

The conventional technique is a very sensitive method, requiring several sequential steps in order to achieve adequate bond strength between the ceramics and dental substrate, mainly for dentin. Failure or limitations in any step might impair the dentin hybridization and compromise the success rate of the restoration.[@b6-dent05_p0478],[@b7-dent05_p0478]

In order to avoid such risks and the dental sensitivity regarding the conventional technique, the self-adhesive resin cements have been introduced for a one-step technique, avoiding the limitations and risks of each step of the conventional cementation. The dentin hybridization has been achieved and considered adequate.[@b6-dent05_p0478]

However, the differences in these resin luting cements, such as differences in chemical composition, filler rate, particle size, and initiation system can influence their bond strength to ceramic and tooth.[@b4-dent05_p0478] Besides, the behavior of these luting agents under enamel and dentin is different. The bond strength on enamel has been considered inadequate in comparison to that one achieved by conventional technique.[@b8-dent05_p0478]

Thus, the objective of this study is to present a three-year follow-up of a case report in which the two cementation techniques were used for bonding 2 all-ceramic crowns and 2 laminate veneers in maxillary incisors.

CASE REPORT
===========

A 41-year-old female, B.H.C, Caucasian, presented at the Sao Paulo State University, Araçatuba Dental School, complaining about her unattractive smile ([Figure 1](#f1-dent05_p0478){ref-type="fig"}).

The clinical exam revealed an unsatisfactory metal ceramic crown in the left central incisor regarding marginal fit, color and anatomy, associated to grayish color in gingival region (metallic margin) and gingival inflammation. The right central and lateral incisors and the left lateral incisor presented Class III and IV resin composite restorations with inadequate anatomy and pigmentations at the tooth/restoration interface ([Figure 2](#f2-dent05_p0478){ref-type="fig"}).

After clinical exam, impressions of maxillary and mandible arches were taken with polyvinylsiloxane (Express, 3M/ESPE, St. Paul, Minnesota USA) to obtain preliminary casts for diagnostic waxing from right to left lateral incisors and fabrication of 4 provisional crowns in acrylic resin (Vipi-Cor, Sao Paulo, Brazil) ([Figure 3](#f3-dent05_p0478){ref-type="fig"}).

The treatment planning was established according to the clinical exam and diagnostic waxing including 2 all-ceramic crowns (left central e lateral incisors) and 2 laminate veneers (right central and lateral incisors) based on ceramic system (IPS e.max Press, Ivoclar Vivadent, Schaan Liechtenstein).

Before the prosthetic treatment, a periodontal evaluation and prophylaxis were done for removing any signal of plaque accumulation or calculus. The metal ceramic crown was removed with a conical diamond bur (KOMET, Rock Hill, SC, UK). Two grooves were marked in the central portion of the crown reaching porcelain and metal in the buccal and lingual surfaces. These grooves were united in the incisal surface of the crown.

After crown removal, a cast metal post and core was replaced by a glass fiber post (Reforpost, Angelus, Brazil). The esthetic core was built up with composite resin (Z350, 3M/ESPE, St. Paul, Minnesota USA) and cemented with self-adhesive resin luting cement RelyX Unicem (3M/ESPE, Seefeld, Germany) ([Figure 4](#f4-dent05_p0478){ref-type="fig"}).

Dental reduction was guided by a silicone index based on the diagnostic waxing cast.

After dental reduction ([Figure 5](#f5-dent05_p0478){ref-type="fig"}), simultaneous impression technique with retraction cord (double retraction cord technique) was taken with polyether (Impregum, 3M/ESPE, St. Paul, Minnesota USA). The polyether was manipulated with the automatic mixing machine Pentamix 3 (3M/ESPE, St. Paul, Minnesota USA) and used due to its adequate hydrophilic behavior ([Figure 6](#f6-dent05_p0478){ref-type="fig"}).

Then the provisional restorations were adjusted and cemented with temporary cement (RelyX Temp, 3M/ESPE, St. Paul, Minnesota USA). The color selection was digitally recorded to be sent to dental laboratory.

After the restorations are ready ([Figure 7](#f7-dent05_p0478){ref-type="fig"}) and clinical proof, the ceramic restorations were prepared for cementation. The internal surfaces of the ceramic restorations were etched according to the following steps: 1st -- conditioning with 10% hydrofluoric acid for 20 seconds; 2nd -- water rinse and air drying, 3rd -- application of silane coupling agent for 1 minute; 4th -- hot air drying; 5th -- application of adhesive system and drying for removal of material excess (only for conventional technique); 6th -- light polymerization of adhesive agent (only for conventional technique) ([Figure 8](#f8-dent05_p0478){ref-type="fig"}).

The cementation procedures were initiated after gently cleaning all teeth preparations with pumice stone and water. The self-adhesive resin luting cement (RelyX Unicem, 3M/ ESPE, Seefeld, Germany) was used for full-coverage crowns (left cental and lateral incisor) while the conventional resin cement (RelyX ARC, 3M/ ESPE, Seefeld, Germany) was used for laminate veneers in which there was more enamel surface available.

The self-adhesive resin luting cement was manipulated according to the manufacturer's instruction and inserted in the full-coverage crown individually ([Figure 9 A,B](#f9-dent05_p0478){ref-type="fig"}). The excess was removed followed by polymerization during 40 seconds with a halogen light device (QHL75 Lite, Dentsply International, York, Pa.).

For laminate veneers, the dental substrate was etched with phosphoric acid for 15 seconds, which was carried out in each right central and lateral incisor ([Figure 10A](#f10-dent05_p0478){ref-type="fig"}).[@b9-dent05_p0478],[@b10-dent05_p0478] After water rinse and drying, the hybridization was achieved by using two step etch and rinse adhesive system ([Figure 10B](#f10-dent05_p0478){ref-type="fig"}) (Adper Single Bond 2, 3M/ ESPE, Seefeld, Germany). The adhesive layer was polymerized during 15 seconds.

The conventional resin luting cement (RelyX ARC, 3M/ ESPE, St. Paul, USA) was manipulated according to the manufacturer′s instruction and dispensed on the inner surface of the laminates for cementation. The laminates were individually placed in position ([Figure 11](#f11-dent05_p0478){ref-type="fig"}).

It was noted the good appearance of restorations ([Figure 12](#f12-dent05_p0478){ref-type="fig"}). After removal of material excess and retraction cord, the final adjustments of the restorations were taken as shown in the [Figure 13](#f13-dent05_p0478){ref-type="fig"}, although a black space between the central incisors was present.

Five days after cementation, the health of gingival tissues surrounding restorations were observed, enhancing the integration between ceramics, gingival margin and lips. The esthetics results were very satisfactory ([Figure 14](#f14-dent05_p0478){ref-type="fig"}). The quality of the restorations and the appearance of the gingival margin were maintained after two-year and three-year follow-up. Note that black space between the central incisors was totally filled by papilla, contributing further to the aesthetic and harmony ([Figures 15](#f15-dent05_p0478){ref-type="fig"} and [16](#f16-dent05_p0478){ref-type="fig"}).

DISCUSSION
==========

The spectrum of materials for indirect restorations has been raised during recent decades. Ceramics have been used without any metallic support, mainly because of their superior esthetical properties. Silica-based ceramics require adhesive bond to tooth structures, which can help the mechanics of the ceramics.[@b6-dent05_p0478],[@b11-dent05_p0478]--[@b12-dent05_p0478]

The integration between porcelain and cement has been reported to reinforce both substrates reducing the microleakage at the tooth-restoration interface.[@b13-dent05_p0478],[@b14-dent05_p0478]

In the present report, two different techniques for bonding porcelain to the dental substrate were used: the conventional resin cementation and the self-adhesive resin cementation. Although there are many differences between both techniques, one aspect that might drive the choice is the dental substrate. Enamel substrate requires conventional technique for cementation once the bond strength of the self-adhesive resin cements on enamel is still problematic.[@b15-dent05_p0478]

It is important to highlight that the preparation of the right central and lateral incisors was kept on enamel while the dentin was reached for the left central and lateral incisors. According to these characteristics, the self-adhesive resin cement was indicated for the left central and lateral incisors while the conventional cementation was used for the right teeth.

The self-adhesive properties are claimed to be based upon functional phosphoric-acid methacrylates that demineralize the dentin, reacting with inorganic fillers (72 wt %), and infiltrate the tooth substrate to create the hybrid layer. This characterizes also the micromechanical retention. Secondary reactions have been suggested to provide chemical adhesion to hydroxyapatite.[@b6-dent05_p0478] The basic inorganic fillers are able to undergo a cement reaction with the phosphoric-acid methacrylates. The dominant setting reaction starts with free radical polymerization, which can be initiated either by light or by a redox system (dual-curing composite materials).[@b6-dent05_p0478] Water released from the setting reaction is thought to play a role in its neutralization, as well anionic ions, for raising the pH value from 1 to 6.[@b16-dent05_p0478]

Others authors claimed that without any conditioning, the self-adhesive cement RelyX Unicem (3M/ ESPE, Seefeld, Germany) showed improved sealing of dentin at the cervical margin when compared to a conventional resin cement.[@b8-dent05_p0478] The RelyX Unicem showed bond strength to dentin not statistically different from the other resin based luting materials.[@b6-dent05_p0478],[@b15-dent05_p0478]

The conditioning of inner surfaces of the ceramic restorations was performed in the present study with 10% hydrofluoric acid for 10 seconds, followed by silane application, to improve bond results. [@b17-dent05_p0478],[@b18-dent05_p0478]

The conditionings of the ceramics were carried out since literature states that the lack of ceramic conditioning previously to cementation results in low bond strength between cement and ceramic. [@b4-dent05_p0478],[@b19-dent05_p0478] This is in agreement with other authors that demonstrated proper bonding between these substrates as a result of porcelain conditioning and silanization.[@b20-dent05_p0478]--[@b22-dent05_p0478]

In this context, the application of a silane coupling agent to the pretreated ceramic surface provides a chemical covalent and hydrogen bond[@b23-dent05_p0478] and it is a major factor for a sufficient resin bond to silica-based ceramics.[@b24-dent05_p0478] Silanes are bifunctional molecules that bond silicone dioxide with the OH groups on the ceramic surface. They also have a degradable functional group that copolymerizes with the organic matrix of the resin.[@b23-dent05_p0478]

For the teeth with preparation on enamel, the laminates were cemented with the conventional technique using RelyX ARC (3M/ESPE, Seefeld, Germany).

In addition, the proper enamel hybridization resulted from conditioning with phosphoric acid for 15 seconds[@b9-dent05_p0478],[@b10-dent05_p0478],[@b25-dent05_p0478] followed by application of one-bottle adhesive system (Adper Single Bond 2, 3M/ESPE, Seefeld, Germany) and light polymerization during 15 seconds. Then, the porcelain restorations were cemented.[@b21-dent05_p0478]

The conventional technique was used in this case since the self-adhesive cements (Unicem) may not be the ideal material for luting inlays and partial crowns, where a considerable enamel surface area is present.[@b6-dent05_p0478] So, many authors[@b6-dent05_p0478] showed that the bond strength of Unicem to enamel was statistically lower than all other luting resins and it was also observed greater leakage at the enamel interface with this cement without any previous conditioning.[@b8-dent05_p0478] These results suggest an insufficient etching ability of the cement to the smear layer covering enamel and, therefore, the lack of development of adequate micromechanical retention.

According to this, conventional adhesion procedures are indicated for enamel using adhesive systems for bonding between tooth and cement due to proper bond strength and marginal sealing.[@b26-dent05_p0478],[@b27-dent05_p0478]

So, the procedures based on protocols established by literature and clinical experience provided patient's satisfaction regarding the immediate result of the restorations maintained up to three-year follow-up. No sign of misfit, leakage or staining in tooth/cement/ceramic interface was clinically observed after three years. In addition, health of gingival tissue surrounding restorations was noticed and the restorations were harmonically integrated with soft tissues.[@b28-dent05_p0478]

CONCLUSIONS
===========

Conventional and self-adhesive resin cements are appropriate for cementation of all-ceramic restorations. However, the proper indication depends on the dental substrate available after preparation. The use of both cements in the same clinical case has been shown to be adequate to achieve satisfactory esthetic and functional results after three year follow up.

![Frontal view of the anterior teeth.](DENT-5-479-g1){#f1-dent05_p0478}

![Note the larges class IV of composite resin (right and left lateral incisors) and the discolored margin of the metal-ceramic crown and grayish color in gingival region left central incisor.](DENT-5-479-g2){#f2-dent05_p0478}

![Aspect of 4 provisional crowns pressed in acrylic resin.](DENT-5-480-g3){#f3-dent05_p0478}

![A. Testing of the insertion of the glass fiber post; B. Customized glass fiber post with composite resin and cementing with self-adhesive resin luting cement; C. Customized glass fiber post cemented; D. Dental reductions.](DENT-5-480-g4){#f4-dent05_p0478}

![Finished dental reductions. The tooth's reductions were guided by a silicone index based on the diagnostic wax cast.](DENT-5-480-g5){#f5-dent05_p0478}

![Aspect of the finished mold with a well defined and uniformity margin.](DENT-5-480-g6){#f6-dent05_p0478}

![Ceramic crowns and laminate veneers ready for cementation.](DENT-5-480-g7){#f7-dent05_p0478}

![Etching of internal surface of the laminate veneers. A. Etching with a 10% hydrofluoric acid for 20 seconds; B. Application of silane for 1 minute; C. Application of bond resin.](DENT-5-481-g8){#f8-dent05_p0478}

![Self-adhesive resin cementation of total-ceramic crowns (left central and lateral incisors).](DENT-5-481-g9){#f9-dent05_p0478}

![Hybridization of dental hard tissues; A. Phosphoric acid etching for 15 seconds; B. Application of a two step adhesive system.](DENT-5-481-g10){#f10-dent05_p0478}

![Convention resin cementation of laminate veneers (right central and lateral incisors).](DENT-5-483-g11){#f11-dent05_p0478}

![A beautiful smile just after cementation with the incisal margins accompanying the labial line.](DENT-5-483-g12){#f12-dent05_p0478}

![Immediately after the cementation it's possible to note the good appearance of the restorations. A black space that was not filled by the papillae was present.](DENT-5-483-g13){#f13-dent05_p0478}

![Aesthetics of dental tissues and gingival margins after 5 days.](DENT-5-483-g14){#f14-dent05_p0478}

![The gingival tissues are healthy and the quality of restorations was maintained after two-year follow-up.](DENT-5-483-g15){#f15-dent05_p0478}

![After three years follow-up it is observed that the black space between the central incisors was complete filled by the papillae and the esthetics and quality of restorations were maintained.](DENT-5-483-g16){#f16-dent05_p0478}
